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The genetic basis of the observed malformations has not been fully
ascertained. Recent studies suggest a major proportion could be due to
dominant mutations with a high penetrance that are expressed and lost in
the first generation. A small number with a low penetrance may persist
into later generations (Ly88, No88). The spectrum of induced abnormalities
appears to be typical for mice. About one-half of the traits are classified as
dwarfism, which is defined as a body size smaller than 75% of the average of
all littermates. Reduced stature has also been seen as a common expression
for some specific-locus mutants (piebald, s, for example) and has been
successfully evaluated for heritability in recent studies on dominant visible
traits (Se86). Nevertheless, the observation that dwarfism constitutes about
50% of all abnormalities urges some caution in the use of these data as a
surrogate for human malformations.

Heritable Translocations

Balanced reciprocal translocations are generally transmissible to sub-
sequent generations. Their frequency should theoretically be about one-
fourth the induction rate in spermatogonia. In laboratory studies with
mice, the value of one-fourth has been achieved only at a dose of 150
rad, the lowest dose used by Generoso et al. (Ge84). Ford et al. (Fo69),
in their detailed cytogenetic evaluation of the transmissibility of balanced
translocations, concluded that only about one-half of the expected number
would be found in the F! progeny (that is, only one-eighth of the induced
frequency rather than one-fourth). It is reasonable to expect the value of
one-fourth to pertain to balanced translocations induced at all low doses
(less than 50 rad) and low dose rates of low-LET radiations.

The experimentally derived rate induced by single or split doses of x
rays delivered at high dose rates was estimated to be 34 x 10~6/gamete/rad
by Ltining and Searle (Lu71) and 39 x 10~6/gamete/rad by Generoso et
al. (Ge84). The spontaneous rates were given as 1 x 10~3/gamete by
Luning and Searle and about 1 x 10~4/gamete by Generoso et al. Pomer-
antseva et al. (Po76) observed a rate of 31 x 10~6/gamete/rad following
three exposures to 300 rad of gamma rays with a 4-week interval between
exposures, but no control estimate was given. A rate of 15 x 10~6 to
30 x 10~6/gamete/rad has been observed for 5-MeV alpha particles from
gonadal burdens of 239pu (Ge85) suggesting an RBE of 1 or less for this
high-LET radiation. There are no substantive data from neutron irradia-
tions, but RBE values should mimic those seen for reciprocal translocation
induction and, therefore, should range from about 5 to 45.

Data from irradiated female mice are extremely limited, but the sum-
maries given in UNSCEAR reports of 1977 and 1982 suggest a value no